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{?ollo'?iii2  i3  a  trnnslatien  of  m  article  by  L,  A. 

Iakovleva,  B.  A.  Lapin  and  b.  U.  Pekorman  in  tho 

Russian  language  periodical  !kdic.*>l  Radiology.  vol. 

7,  no  3,  August  19&2,  pa^as  65-63  fj 

At  the  present  time  it  is  .veil  established  that  a  single,  iwcoive 
ivi'udiatLoa  significantly  decrease  •:  the  animal  cr^nnisn * 3  resistance  to 
various  agents,  of  infection,  both  bacterial  and  virus*  The  investiga¬ 
tions  of  natlvo  and  foreign  writers  -.ere  presented  in  the  recently  pub¬ 
lished  monographs  of  V.  L,  Troitskiy  and  !!.  A*  Tunanyon  (195?) ,  0. 
Potex’son  v/i&h  co-authors  (1951)*  Similar  research  on  those  problems* 
in  relation  to  monkeys  has  boon  very  scarce*  ?or  example,  U.  A  •  *Jc.v 
yan,  in  experiments  on  monkeys,  noted  an  abrupt  increase  in  their  ed*.,-... 
sitivifcy  to  dysentory  during  irradiation  at  lethal  and  sub-lethal  doses 
of  ioniair.j  irradiation .  - 

«o  obtained  similar  results  ir.  studying  the  cowacef  Breslau's 
paratyphoid  fever  in  relation  to  irr'.dimV.on  at  sub-lethal  dosaje.  ?.* 

K*  Stasilovich,  studying  factors  the  natui»al  resistance  of 

ir.onksys  to  Salmonellac  ana  coli— .1:  established  that  during  sub- 
lethal  dose  irradiation  there  is  «r.  increase  in  susceptibility  of  oniaul;: 
to  colJ-eatefitoi>  aa.I  paratyp^id  fc.'.r  3,  as  v;ol3  as  a  significant 
increase  in  the  scm  *  rimy  of  these  infections  and  Heidelberj's  p&rvtypko!* 
fever*  Dysenteric  and* paratyphoid  fever  ajonts,  hovover,  are  con  si!  •.•.•! 
highly  pathogenic  for  monkeys.  In  rv.*i:.\b\inia£  these  animals  in  <v.j 
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ritacut  any  exp n r  Ir.  oat nl  interventio  n  or.n  con  encounter  the  a pp<vr  nv 
of  those  infectionary  processes  ir.  the::;  their  occurence  oft;n  *i: 
the  character  of  an  epidemic  outbreak.  In  a  number  of  or.isjj  it  I.;  ■  *> 

possible  to  oreducc  these  infections  in  monkeys  artJflolnt.'y* 

VTo  considered  it  useful  to  clarify  •.Aether  cusi  V  '*'*  >  .  /  ’ 

and  the  course  of  the  illness  bocer-ss  more  se-v-rra  c::';  I  i  : 
listed  abovo  (having,  a  relatively  w-da  "epouimr.:-'-"  '• •  '  . 
monkeys  rnd  artificially  induced  in  then;,  cr  ....  .  r  o  <• 
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i  /Spread 

larlllcs/fcccording  to  Illness  cs  produced  wT  Cu0 ^'Vi*k 5* o  5  oir:^  11.  7ith 

tide  oiu  wo  dwelt  on  tho  experiment  cf  producing  Morgan's  toxicoinf action 
whose  stimulus,  being  conditionally  pathogenic  for  mo rl:eyo,  con  often 
be  found  in  tho  feces  of  healthy  animals.  Apparently  monkeys  rarely 
beco.20  ill  froa  Morgan's  tosJLcoiafection.  Ir.  isolated  cases,  however, 

<?I& rrhatic  monkeys  excrete  -organ's  bacillus  (Level  1,  ^ev.erton) . 

In  the  past  7  year:;,  monkeys  of  the  Si:!:hv.rskiy  nursery  were 
found  to  have  Morgan's  toxicoinfcction,  cor.fivv.cd  bnetcrl ©logically, 
only  3  times.  In  this  case,  the  dj.ser.se  had  cr.j  cha<  .-actor  of  an  epidemic 
outbreak;  3  young  monkeys  less  than  a  year  old  who  '•••are  on  artificial 
feeding  became  ill  and  died  within  several  days.  In  relation  to.. all 
autopsies  on  monkeys  (leCO)  conducted  during  this  parted,  death  froa 
Morgan’s  toxicoinfoetion  was  responsible  only  for  O.lH.j. 

Tho  clinical  and  pathcr.orpholofic.al  picture  in  the  dead  animals 
tras  characterised  by  the*  development  of  a  severe  catarrhal-hoaorrhagic 
gastroenteritis.  This  was  accompanied  by  swelling  of  the  muscat  rrial 
lymphatic  nodes  and  enlargement  of  Payor's  patches  of  the  ilovun.  2r.- 
largmont  of  tho  intostir.cl  lymphatic  apparatus  and  that  of  tho  mesentery 
was  associated  with  hyperemia,  edema,  and  proliferation  of  lymphoid 
elements  in  lymphatic  formations.  ; 

T7o  used  young  Shcsus  monkeys  of  an  average  ago  fron  &  to  ll  years. 
Contamination  was  conducted  according  to  the  same  technique  used  in  the 


investigation  of  experimental  paratyphoid  infection  of  monkeys.  The 
nonkoya  were  contaminated  by  wowth  on  on  empty  stomach  by  daily  agar 
culture  in  quantities  of  30-50  rvlrd.  microbe  bodies  following  prepara¬ 
tory  induction,  one  hour  prior  to  contamination,  of  3-5  ml  bull  bile 
(depending  on  the  ago  of  the  animal) . 

The  attempt  to  infoct  10  monkeys  without  prior  irradiation  wee 
not  successful.  Tho  animals  remained  heallhy,  according  to  clinical 
findings  and  blood  indicators.  For  seme  time  folic. lug  coats minotion 
(from  3  to  16  days  in  different  animals) ,  however,  there  ware  large 
quantities  of  llorgsn's  bacteria  In  tho  focal  matter.  V onous  blood  sam¬ 
ples  remained  sterile.  Starting  with  the  second  week  tho  blood  of  all 
infected  monkeys  showed  anti-ocdics  to  Morgan's  bacteria  in  titers  of 
1:2C0;  and  by  the  15-l6th  day  —  in  titers  of  1:SG0.  Later  we  observed 
a  decrcaso  in  anti-body  titer. 

Infection  of  7  monkeys  under  the  ce.v.o  conditions  with  preceding 
irradiation  gavo  somewhat  distinctive  results.  The  animals  wero  subjected 
to  irradiation  in  3C0  r  doses  on  tho* twin  RU!i~3  apparatus  2-3  days  prior 
to  infection  (voltage I  i£0  kV;  currents  15  mAj  dosage  strength:  17  r/hour) 
In  experiment*  wo  conducted  earlier,  irradiation  of  monkeys  in  doses  of 
250-3C0  r  produces  a  very  light  fora  of  radiation  sick  ease  -  which  is  cli¬ 
nically  characterised  primarily  by  tho  development  of  short-term,  super¬ 
ficial  leukopenia  (2,500-3,000  leukocytes  A  r-*3  °1'  blood). 

Cut  of  7  irradiated  and  infected  monkeys,  7  became  ill,  .  The  ill¬ 
ness  was  characterised  by  the  app-.v.  \r.ca  of  a  ■  •  ;tery,  fotid  stool  fron 
tho  2nd  day  following  irradiation;  the  stool  v.-:-s  sometimes  mixed  with  au- 
cus.  In  ell  tho  sick  monkeys  wo  observed  list-1  cav-ess,  loss  of  annstiio 
in  various  degrees.  The  diarrhea  was  accompanied  by  significant  increase 
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in  the  233  (from  13  to  /6  amateur)  4  Tho  illajssyas  accompanied  e/  a 
moderate  leukopenia  (2,400*1;  3CC  lcukcaytu$/l  m.x)  •  In  four  seriously 
ill  animals  (Sinn,  7cres,  Shsyim,  Polehck),  by  the  3~4th  day;  cne  could 
already  observe  the  appearance  of  significant  ewicosis  in  tho  fovu  of 
a  severe  rolling  tack  of  the  eyes  and  docro'co  in  skin  turgor*  Ih  2  of. 
these  animals  (Polchok  and  Sijsa)  repeated  vomiting  vm  observed.©**  *'ib 
co "5  auscultation-  noist  mice  wore  hoard  in  3  .'nimals.  The  duration  of 
tho  illness  varied.  In  2  mildly  cick  aitoals  (fhusa  and  Yort-.u)  ’the 
nild  diarrhea  (without  any  disturbance  of  the  general  state  of  too  ani— 
Rais,  and  with  233  increase  to  13  m.yhour;  continued  ■  only  3  days.  In 
the  two  monkeys  who  survived  tho  illr.ot.s  with  severe  diarrhea,  tlv.  ill¬ 
ness  lasted  a  relatively  short  time  —  7  and  13  days.  -Pccal  bacteria 
in  all  animals  was  observed  a  relatively  short  thro  —  from  2  to  6  days. 

Tho  agglutination  reaction  from  tho  bleed  serum  of  all  irradiated 
animals  2\  weeks  following  infection  gava  no  positive  result.  Two  mon¬ 
keys  from  this  group  (Sir.a  and  Slr-ayim)  died  on  ’die  3rd  and  7th  day  of 
the  illness,  corresponding  to  too  5  to  and  1C  to  day  following  Irradiation. 

On  pnthologoana tonic al  autopsy  of  these  animals,  IIoi*gan*8  bacteria 
was  found  in  tho  contents  of  tho  stomach,  and  small  and  largo  intestino. 

In  one  case  (Sina) ,  the  microbe  was  also  found  in  lung  tisr.ua.  In  the 
monkey  who  died  on  the  3-d  dey  of  illness,  wo  obsei*vcd  catarrhal  inflam- 

O -nation  of  the  muccus  uenbivmo  of  the  small  and  largo  intestino,  accom¬ 
panied,  by  severe  swelling  of  intestinal  loops.  The  mucous  membrane  was 
pink  and  swollen  throughout.  Edema  a nd  hyperemia  of  toe  mucous  and  sub¬ 
mucous  intestinal  layers  waro  observed.  Edematous  villi  of  tho  snail 
intestino  were  usually  deprived  of  epithelial  covering.  The  contents 
of  tho  small  and  largo  intestine  ware  watery.  Intestinal  inflammation 
was  not  accompanied  by  noticesblj  hyperplasia  of  tho  splcar.  and  mesente¬ 
rial  lymph  nodes.  The  lymph  nodes  wore  ©bsov/cd  to  have  significant  ede- 
v  r.a  and  hyperemia  with  severe  dilatation  of  too  rinur-os.  Tn  sinus  lumens 
we  find  a  largs  quantity  of  m.icrophagec  in  whoso  pre  topics.*.  there  arc  of¬ 
ten  erythrocytes,  brewn  pigment,  and  coll  fragments.  In  acme  areas  of 
tho  sir.U3  lumen  wo  found  too  fine  network  of  fibrin.  The  quantity  of 
cells  in  the  cortical  layer  of  the  meson tori'  l  aaft  poriphe-vAl  nod*.*3  was 
somewhat  decreased j  this  did  not,  however,  appear  in  too  form  of  signi¬ 
ficant  wasting  awry  of  lympnoid  tissue.  Lijuw  centers  ••ore  noc  ...rniorous, 
and  were  of  small  sizes.  There  was  often  cell  cogeneration  with  vhexis 
of  tho  nucleus.  The  spleen  was  snvlj  moderately  firm,  with  a  well- 
marked  network  of  trabeculae  and  small  .oliioles.  The  quantity  bf  lympho¬ 
cytes  appeared  significantly  decreased,  blood  vessels  wore  usually  dis¬ 
tended  .*  ’  Small  hemorrhages  were  encountered .  Tills  r.ar.koy  was  also  suf¬ 
fering  from  fccel  pneumonia  having  a  very  mi  mod  morphological  character. 
At  tho  same  tiro.  tor. t  alveolar  -.roups  vero  observed  filled  with  leuko¬ 
cytic  exudate,  alveoli  wore  encountered  with  serous  fluid  in  tho  lumen 
containing  various  quantities  of  macrophages.  In  some  areas  the  alveoli 
'••vrvj  almost  completely  full  o  cocyfces,  and  sometimes  *VXwh  fibrin. 

O  The  process  had*  the  distinctive  character  of  bronchopneumonia,  with  leu¬ 
kocytic  infiltration  of  bronchial  walls  and  with  car ou s-loukocy tic  exudato 
filling  lumens  of  the  bronchi.  Other  internal  organs  presented  a  picture 
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of  moderate  hyperemia.  Under  tho  endocardium  of  tho  loft  vonti*iele,  thsra 
wero  a  few  hemorrhages.  • 

•  In  tho  so co ad  ccco,  where  the  monkey  died  on  the  7th  day  of  ni¬ 
nes  a,  path onorph ole gical  investigation  showed  sever®  gaati'oer.toi'itic  with 
severe  edema  of  the  mucous,  sub-muccus,  and  in  some  place's  of  the  serous 
layer,  os  -.roll  as  the  appear anco  of  a  l?.!*!;®  number  of  hemorrhages  in  tho 
stomach  and  along  tho  course  of  the  small  intestine.  Tho  mucous  usaabrano 
of  the  stomach  shoved  sr-iftll  necroses,  The  contents  of  tho  small  and 
large  intestine  wore  muteiy  with  pinkish-gray  small  flakes.  In  micro¬ 
scopic  section,  follicles  wore  not  distinguished. 

In  microscopic  investigation,  significant  hyperemia  of  the  organ 
was  observed  with  blood  overflow  in  the  sinuses,  'follicles  wore  small. 
The  quantity  of  lymphocytes  i:.*  then  ‘./as  noticeably  reduced.  Light  cen¬ 
ters  in  follicles  were  found  ■  relatively  infrequently.  Occasionally  wo 
found  here  an  accumulation  of  protein  oxudatc.  U®  had  similar  findings 
in  tho  meson tcrinl  lymph  nodo3  where  the  number  of  lymphocytes  was  also 
clearly  reduced,  TTo  found,  just  as  In  tho  monkey  who  had  died  on  tho 
3rd  day,  th*t  the  nodes  had  severe  distension  of  sinuses  with  on  accu¬ 
mulation  of  a  largo  number  of  macrophages.  VTo  very  often  observed  ery¬ 
throcytes  in  macrophage  protoplasm,  end  less  often  —  clumps  of  brown 
pigment.  rj*>  • 

Those  observations  we  evidence  that  the  stimulus  for  Morgen* 3 
toxi coinfection,  being  for  Rhesus  monkeys  conditionally  pathogenic  and 
not  inducing  in  artificial  infection  the  appearance  of  an  infectionary 
process,  on  x-ray  iri*adiation  of  these  animals  at  sub-lethal  doses,  pro¬ 
duces  tho  development  of  a  severe  process  of!  infection  concluding  in 
a  number  of  cases  with  tho  animals*  death.  The  illness, appearing  in  re¬ 
lation  to  irradiation,  dqos  not  differ  as  a  whole  from  tho  spontaneously 
appearing  illness,  and  has  tho  character  of  severe  gastroenteritis .  Ir¬ 
radiation,  however,  imposes  its  mark  on  the  morphological  manifestation 
of  this  illness  in  tho  form  of  tho  development  of  moderate  atrophic  phe¬ 
nomena  in  tlia  spleon  and  intestinal  lymphatic  apparatus. 
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